Cloning and characterization of Halomonas elongata L-asparaginase, a promising chemotherapeutic agent.
L-asparaginase has been used in the treatment of patients with acute lymphoblastic leukemia (ALL) for more than 30 years. Rapid clearance of the enzyme from blood stream and its L-glutaminase-dependent neurotoxicity has led to searching for new L-asparaginases with more desirable properties. In the present study, L-asparaginase coding gene of Halomonas elongata was isolated, expressed in Escherichia coli, purified, and characterized. The purified protein was found to have a molecular mass of 39.5 kDa and 1000-folds more activity towards L-asparagine than L-glutamine. Enzyme-specific activity towards L-asparagine was determined to be 1510 U/mg, which is among the highest reported values for microbial L-asparaginases. K m , Vmax, and k cat values were 5.6 mM, 2.2 μmol/min, and 1.96 × 103 1/S, respectively. Optimum temperature was found to be 37 °C while the enzyme showed maximum activity at a wide pH range (from 6 to 9). Enzyme half-life in the presence of human serum at 37 °C was 90 min which is three times higher when compared with reported values for E. coli L-asparaginase. Enzyme showed cytotoxic effects against Jurkat and U937 cell lines with an IC50 of 2 and 1 U/ml, respectively. Also, no toxic effects on human erythrocytes and Chinese hamster ovary cell lines were detected, and just minor inhibitory effects on human umbilical vein endothelial cells were observed. This is the first report describing the therapeutic potentials of a recombinant L-asparaginase isolated from a halophilic bacterium as an anticancer agent.